Phosphorous as P. In evaluating proposed wastewater treatment plants, the implicit assumption is that plants will operate at their design level. Tbis study originated as an effort to examine actual operating data from a wastewater treatment facility for the purpose of comparing performance data with anticipated design standards.
In particular, we set out to utilize probability models as representatives of plant performance. This may prove to be valuable for several purposes.
First, one may be able to associate specified probability models with specific types of treatment processes. Secondly, explicit means would be available for comparing alternative treatment techniques in terms of alternative probability models.
Third, the utilization of probability models for treatment plant operations may provide a more systematic basis for the use of Monte-Carlo simulations of alternative treatment plants planned for a specific location and provide more complete information upon anticipated environmental impacts of the wastewater effluent upon the receiving waters. or a removal efficiency of 90%.
These conversions were performed upon the data and the re- 885 Days October i, 1969 -March 3, 1972 phosphorous removal efficiency for DATAI (October i, 1969 -March 3, 1972 and for DATA2 (March 4, 1972 -September 30, 1972 .
From Table i , it is clear that the operating performance of the wastewater treatment plant is much improved once the phosphorous removal system had been perfected. For example, the mean removal efficiency for phosphorous removal increased from .274 to .891; the coefficient of variation for phosphorous removal decreased from 1.11 to .063. Similar improvements in removal efficiency are also observed for both volatile solids and biochemical oxygen demand. Given this dramatic improvement in plant performance, it was decided to analyze DATAI and DATA2 separately for the purpose of determining whether or not probability functions could be utilized to describe treatment plant performance in terms of removal efficiency.
For removal efficiency the performance data would normally be bounded by the (0,i) range. 
The Beta probability density function defined over the inter- 
1-X where X = mean of each removal efficiency S = standard deviation of each removal efficiency Table 2 summarizes the calculated estimates of the Beta Distri. Accordingly, for the three parameters of removal efficiency in DATA2, VSRI~EFF, BODREMEFF, and PHREMEFF, Normal Distributions were utilized in addition to Beta Distribution to obtain commulative distribution functions for these three removal efficiencies.
Incomin$ wastewater Table 3 summarizes the data regarding the strength characteristics of the wastewater incoming to the treatment plant for the three parameters of Volatile Solids, Biochemical
Oxygen Demand, and Phosphorous (as P).
Goodness of fit to cummulative distributions of removal efficiencies
The identification of specific probability models which may be utilized to represent the removal efficiency in subsequent analysis is a first step. However, one must test the goodness of fit between the observed distribution function and the assumed distribution function. In this study of six removal efficiency cases, six of the assumed distributions are Beta a Distributions with parameters y, ~ as shown in Table 3 . Three additional assumed distributions are Normal with means and standard deviations as specified in Table i . The Normal Distributions are associated with removal efficiencies of volatile solids, biochemical oxygen demand, and phosphorous in data set, DATA2.
The Kolmogorov-Smirnov statistic was utilized in all nine cases to test the goodness of fit (4) As indicated in the references, the Kolmogorov-Smirnov statistic is the maximum difference between the observed cumulative distribution function .246
and the assumed cumulative distribution function. If this difference becomes too large, one rejects the null hypothesisnamely that the assumed distribution function does not differ in a significant fashion from the observed data. The procedure followed in all nine cases was the same. The significance level for all cases was taken at five percent.
For example, consider the case of BODREMEFF for DATA2.
The MIDAS data analysis computer program was utilized to obtain the descriptive statistics reported in Table i . 
RESULTS

Removal Efficiencies
After testing each of the removal efficiency distributions using the Kolmogorov-Smirnov statistic, the null hypothesis is accepted for the following cases:
VSREMEFF ( 
